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1.0 RESULTS AND CONCLUSIONS

This study has been devoted to the a;la]:{sis of 142 flares
that were observed during the years 1954 throug;x 1963, and assigned an
importance of 3 or 3+ in the McMath-Hulbert Working Lisf;;/ We have
studied the relationship of these flares to all known radio frequency
emissions at 1500, 2000, 2800, 2980, 3000, and 3750 Mc/s, that occurred
at the time of the flare. The area and magnetic classification of the
sunspot groups on flare day, and the age of the associated plage region
in solar rotations have been considered.

1.1 TIME REILATION OF FLARES AND RF EMISSIONS

We find that for flares followed by an important PCA event
the time of RF peak intensity coincided with or followed the time of
the flare maximum intensity (At> 0) in 76.5% of the cases; while
At < O for 92% of the flares not followed by a PCA event.

1.2 FLARES AND RF PEAK EMISSION

The RF peak intensity exceeded 500 x 10~22 W (mzc/s)'l for
87% of the flares that were followed by a PCA event while the flux was
less than 500 x 1072¢ W (xn'gc/s)-l for 76% of the flares not followed by
a PCA event (including cases where the flare occurred during the normal
observing time of at least one observatory and no flux was reported).
1.3 FLARES AND SUNSPOT AREAS ON FLARE DAY

Of the major flares during 1954 through 1959, 71.8%

occurred in sunspot groups that on flare day had an area 2 500 millionths
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of the solar hemisphere while 92% of the flares that were followed by a
PCA event had areas greater than 500 millionths.
1.k FLARES AND SUNSPOT MAGNETIC CLASS ON FLARE DAY

The magnetic classification of the associated sunspot group
is not known on flare day for 21 spot groups. Ten of these flares
occurred at either the east or west limb of the sun. Forty-seven per
cent of the flares that occurred on days when the sunspot magnetic classi-
fication was known were classified as either Z/ or /Za’ . Only 39% of the
¥ or /3[ sunspots were followed by a PCA event. On the other hand, the
flare-day magnetic classification is known for 32 of the PCA-flares and
69% occurred in either 2 or pb’ spots.
1.5 PERCENTAGE OF THE FLARES IN EACH CLASSIFICATION

The results of this analysis may be expressed as follows:

7% of all cases whereAt 2 O were followed by a PCA

90% of all cases where /it < O were not followed by a

PCA event

76.5% of the PCA flare At20

929, of non PCA flares At <0

87% of PCA flares the RF peak > 500 x 10"22 W(mZc/s) L

764 of non PCA flares, the RF peak < 500 x 10~22W(m2c/s)~1

729, of the flare-sunspots had en area > 500 millionths of

the solar hemisphere on flare day
92% of the PCA flare sunspots had an area = 500 millionths

of the solar hemisphere on flare day
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474 of the flare sunspots had a ¥ or I@Zi classification
on flare day
69% of the PCA flare sunspots had a ¥ or /Zf classification

on flare day

NOTE: This study was based on a suggestion by Dr. Helen Dodson-Prince
during a meeting of the Joint MSC-GSFC Working Group on Space Radiation.
Dr. Prince suggested that the time difference between the maximum of the

RF emissions and the optical H-alpha maximum should be investigated.
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2.0 CLASSIFICATION OF IMPORTANCE 3 AND 3+ FLARES

The 142 flares with importance 3 or 3+ in the McMath-Hulbert
working list of flares (Table 1) were placed in three groups:

(1) Flares followed by an important PCA event (Table 2).

(2) Flares followed by a small or very small PCA event

(Table 3).

(3) Flares not followed by a known PCA event (Table 4).
2.1 ALL FLARES OF IMPORTANCE 3 AND 3+

Table 1 lists all flares of importance 3 or 3+ that occurred
during the years 1954 through 1963.

We have included the McMath Plage Number and plage age in
rotations, the Mt. Wilson sunspot number, the Mt. Wilson magnetic classi-
fication, the sunspot area based on the Royal Greenwich Observatory
photoheliographic results, and the Zurich classification are given for
flare day when the values are available. |
2.2 IMPORTANCE 3 AND 3+ FLARES FOLLOWED BY A PCA EVENT

Table 2 lists all flares of importance 3 or 3+ that were
followed by an important PCA event (from Table A-l). This table in-
cludes the flare, PCA, and short wave fade data. It also includes all
known spectral emissions of Type II and IV associated with the flare,
and single frequency data for frequencies 1500, 2000, 2800, 2980, 3000,
and 3750 Mc/s. We have also included the value of the RF burst energy

-18

above 10% of the peak flux in units of 10 joules Onzc/s)-l for 2800
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and 3750 Mc/s when a value is given in the NASA Program Apollo working
paper No. 1193 (January 28, 1966). The time difference in minutes At
is the time of the RF burst peak minus the time of flare maximum intensity.
2.3 IMPORTANCE 3 AND 3+ FLARES FOLLOWED BY VERY SMALL PCA EVENTS
Table 3 lists the reported small PCA events that were not
included in Table 2 and those that were derived by Gregory based on the
use of high sensitivity vertical incidence back scatter sounding of
the lower ionosphere at a frequency of 2.3 Mc/s.
2.4 IMPORTANCE 3 AND 3+ FLARES NOT FOLLOWED BY A KNOWN PCA EVENT
Finally Table 4 lists all importance 3 and 3+ flares that were
not followed by a known PCA event. This table gives all of the reported
radio emissions in the frequency range fram 1500 to 3750 Mc/s range as
well as short wave radio fadeouts and reported spectral emssions of Type II
and Type IV.
The number of importance 3 and 3+ flares for each year and
the number followed by PCA events is summarized in Table 1.1. This shows
that approximately 27% of the flares were followed by a PCA event if the
PCA's reported by Gregory only are not included.
For the purpose of our analysis of the difference (A t)
between the time of RF emission peak flux and the time of the flares
maximum intensity we have grouped the small PCA events ﬁith the flares

not followed by PCA's.
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No. of PCA
Flares With Small Gregory
Jmp. 3, 3+ PCA PCA Only
1955 L 0 0
1956 21 2 0
1957 32 11 1
1958 20 6 0
1959 32 6 1
1960 19 7 1 7
1961 10 5 0
1962 2 0 0
1963 2 1 0
TOTAL 142 38 3 7

’

TABLE 1.1 Number of Importance 3 and 3+ Flares

and Associated PCA Events



‘

Report No. 00.802

Page No. 7
3.0 RELATIONSHIP OF FLARE MAXIMUM INTENSITY AND PEAK RADIO
FLUX INTENSITY
3.1 FLARES FOLLOWED BY IMPORTANT PCA EVENTS

This list contains 38 PCA events, that with one exception,
are included in one or more of the catalogues by Bailey, Modisette,
Malitson, and Warwick and Haurwitz (Table A-2). Four of the events
(Numbers 12, 17, 18, and 55, Table A-2, Flares Numbers 43, 47, 49,
and 156, Table 1) were reported with a weak absorption and their in-
clusion in Table 2 rather than Table 3 is quite arbitrary.

All of the flares in this group were followed by a short
wave radio fadeout and radio emissions at one or more of the frequencies
between 1500 and 3750 Mc/s. The time of the maximum intensity of both
the flare and the RF emission are reported for 34 of the events.

The time of the RF maximum occurred simultaneiously with
or after the flare maximum ( At = 0, where 4t = time of RF maximum
minus the time of the flare maximum) for 26 of the events (76.5%)
(Table 2.1). The eight cases where At € O will be discussed in detail

later when other factors will be considered.

At

abs.

d;i\\\\ Unknown Positive Zero Negative Total

<3 0 6 2 2 10
3 to 3 6 o] 3 12

£6
D6 to 0 2 o} 1 3
<10

> 10 1 9 1 2 13
TOTAL n 23 3 B 38 |

TABLE 2.1 Relation Between the Intensity of the PCA Events
and the Algebraic Sign of &t
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This table does not indicate any good correlation between
the intensity of the PCA and algebraic sign of At.

On the other hand Table 2.2 shows that the peak RF flux
exceeds 500 x 10722 W(mzc/s)":L for 86% of the PCA flares, and the At 2> 0

for 80%.

at

FQ Unknown Positive Zero Negative Total
{250 1 0 0 1 2
>250 to 1 1 4] 1 3
£500

>500 to 0 k 1 2 7
<1000

>1000 to 1 13 1 3 18
35000

>5000 1 5 1 1 8

TOTAL L 23 3 8 38

TABLE 2.2 Relation Between the Peak Intensity
of the RF Flux and the Sign of At
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L %ux A >250 to >500 to >1000 to

bs.db. <250 <500 £ 1000 < 5000 >5000 Total
<3 1 2 3 4 o) 10
>3 to 1 1 3 7 0 12
< 6

>6 to 0 0 0 3 0 3
<10

> 10 0 0 1 L 8 13
TOTAL 2 3 7 18 8 38

TABLE 2.3 Relation Between the Intensity of the
PCA Events and Peak Intensity of RF Emissions
Table 2.3 does not indicate any good correlation between the
intensity of the PCA absorption and the peak flux of the RF emission.
3.2 FLARES FOLLOWED BY VERY SMALL PCA EVENTS

We have ten events in this group of small or very small PCA

events including seven events derived by Gregory based on the use of high

sensitivity vertical incidence back scatter sounding of the lower ionosphere

at a frequency of 2.3 Mc/s.

The‘ times of both flare maximum and RF peak flux at one or
mare of the frequencies in the range from 1500 to 3750 Mc/s are known
for nine of the events. In this case we find only two e%rents where the
RF maximum follows the flare maximum (At2 0) while major RF bursts were
reported (flux 2500 x 10722 ¢ m'z(c/s)-l) for three of the cases where

At was negative.
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At

F1;>N\ Unknown Positive Zero Negative Total
£ 500 1 0 0 L 5
> 500 to
£ 1000 0 1 0 2 3
> 1000 0 1 0 1 2
-

TOTAL 1 2 0 T 10

TABLE 3.1

4yt for Flares Followed by Small PCA Events

Because of the probable very low absorption during these
events we will combine these flares with those not followed by PCA
events.

3.3 FLARES OF IMPORTANCE 3 AND 3+ NOT FOLLOWED BY PCA EVENTS

Thirty-eight of the flares of importance 3 or 3+ were followed
by important PCA events and ten more have been assoicated with very
small events. In addition three of the PCA events occurred within three
hours of the associated PCA flare and may have contributed to the in-
tensity of the PCA event (flares 95, 100, and 137) although in two
cases (95 and 100), the start of the flare followed the reported start
time of the PCA. This leaves 91 importance 3 and 3+ flares that were
not followed by a known PCA event (Table L),

We find that eleven flares occurred during the normal ob-
serving times of two or more RF frequencies and eight during the normal

observing time of at least one RF frequency with no increase in flux

reported.
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There was no known RF observations at the times of five
flares {(numbers 7, 11, 26, 28, and 32).

The times of flare maximum and/or RF peak intensity is not
reported for 13 flares. The values of At for the 54 flares for which
the times of flare maximum and RF peak intensity is negative for 4g of
the flares. If we assume that at least one observatory was observing
at the time of the 11 flares that occurred during the observing times
of two or more frequencies, we have 60 (and possible 68) cases where
At was negative or no RF flux was emitted as shown in Table L.l. We
see that for the importance 3 and 3+ flares that were not followed by
a PCA event there was probably no RF emission from eleven (and possibly
19), and the RF emission was less than 500 x 10722 w (mzc/s)'l for L7

of the flares.

Eéak\{t No

Tux Flux Unknown Positive Zero Negative Total

l\lo known 5 5
cm obs.

Eo flux 19 19
eported

< 500 10 L 1 32 47

> 500 to 2 (o] 0 5 i

< 1000 .

‘; 1000 1 0 o] 12 13
TOTAL 19 18 4 1 4o 91
i

TABLE 4.1

Relation Between the Intensity of the RF Flux and 8t




.

Report No. 00.802
Page No. 12
We also find that4f was negative (the time of the RF flux
maximum preceded the time of flare maximum) in 924 of the cases where
the times of both maxima were known.
The four cases (Flares 3%, 48, 54, 58) where At > O and the
one case of At = 0 will be examined in detail later.
If we include thg nine cases where (Table 3 and 3.1) very
small or doubtful PCA events were reported with the 65 cases from
Table 4 and 4.1, we find that in 90% of the cases the time of RF emis-
sion peak precedes the time of flare maximum.

3.4 PROBABILITY THAT AN IMPORTANCE 3 OR 3+ FLARE WILL OR WILL
NOT BE FOLLOWED BY A PCA EVENT

Table 1.2 shows that if we include all cases where At 2 O,
the flare was followed by a PCA event in 79% of the cases. Similarly,

when At < O, or no flux is reported when the flare occurs during the

normal operating time of two or more frequencies (11 flares), the flare

was not followed by a PCA event in 90% of the cases.

FlareN\@ t { Total No Fiux
Type Number | Unknown Positive Zero Negative Reported
Non-PCA 91 18 4 1 T 11 8 w
Flares
Very Small 10 1 2 o 7 0
PCA
Important 38 M 23 3 8 0 |
PCA
Others 3%
* Three of the PCA events may have been influenced by two major flares.|
TOTAL 42 23 29 I 3N 11, B
~———7 Nt
ACCURACY 9% 90%
PROBABILITY

TABLE 1.2 Classification of all Importance 3
and 3+ Flares in Terms of the Algebraic Sign of At
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k.o SUNSPOT GROUP AREA AND MAGNETIC CLASSIFICATION ON FLARE DAY

h.1 SUNSPOT AREA ON FLARE DAY

The 142 flares of importance 3 or 3+ were observed in 101
different sunspot groups. Of the 109 flares reported during 1955
through 1959, 74% occurred in sunspot groups that on flare day had an
area equal to or greater than 500 millionths of the solar hemisphere.
The distribution with sunspot area is shown in Table 1.3.

Twenty-three of the 25 major flares that were followed by

a PCA event occurred in a sunspot with an area greater than 500 millionths.

Unknown EL, Wi
Sunspot 500 to 1000 to 1500 to or Not
Area £ 500 <1000 <1500 <,2000 22000 Observed
umber of 30 33 22 1L 5 5
lares
A Flares 2 12 7 3 1 o
TABLE 1.3 -

Distribution of Sunspot Areas for All Importance 3 and 3+ Flares
and Those Followed by a PCA Event
During this period 23 of the sunspot groups were the source
of two or more major flares. In eleven cases at least one of the flares
was followed by a PCA event.
We have limited the correlation of flares to sunspot area

to the period through 1959 for which we have Greenwich Observatory daily

sunspot area data.
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500 to 1000 to 1500 to
ear £ 500 £.1000 <1500 £ 2000 2 2000 Unknown
1955 0 3 1 0 0 0
1956 6 5 L 5 0 1
1957 13* 10 L 2 3 2
1958 L 9 3 4 0 0
1959 9 6 10 3 2 2
1960%%
1961 %% 2 1 1 1 6] 6
1962#%% 1 0 1 0 0 0
1963%%% 0 1 0 0 0
TOTAL 33% 35 2l 15 5 12
PCA 3 14 8 L 1 1
* One flare (No. 57, Table 1) occurred in a region with no known
sunspot groups.

e Flare day sunspot area data not available for 1960.
¥%  Flare day sunspot area data after July 1, 1961, taken from

U. S. Naval Observatory daily reports.

years 1961 through 1963, we find that 79 of the 112 flares (approximately

TABLE 1.4

Distribution by Years of Importance 3 and 3+ Flares
with the Area of the Sunspot Group on Flare Day

If we use the U. S. Naval Observatory area data for the
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71%) for which the sunspot area is known on flare day have an area > 500
millionths of the solar hemisphere. The distribution of the importance

3 and 3+ flares that were followed by a PCA event is given in Table l.5.

500 to 1000 to 1500 to
Year < 500 <1000 <1500 <2000 22000
1955 No PCA Events
1956 0 2 0 0 0
1957 2 6 1 1 1
1958 0 3 1 2 0
1959 0 1 L 1 0
1960%
1961%% 1 1 1 1 0
1962 No PCA Events
1963 0 1 0 0 0
(TOTAL 3 1k 7 5 1

* Daily sunspot areas not available.

#% TFlare day sunspot area data after July 1, 1961, is taken from
U.S. Naval Observatory daily reports.

TABLE 1.5
Distribution of Importance 3 and 3+ Flares Followed by a PCA Event
with the Area of the Sunspot Group on Flare Day
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4,2 SUNSPOT GROUP MAGNETIC CLASSIFICATION ON FLARE DAY
The magnetic classification on flare day of the sunspot groups
associated with the importance 3 and 3+ flares is known for 121 of the 142
flares as shown in Table 1.6.
Twenty~seven of the 30 PCA flare sunspot groups for which an
area on flare day is known had an area greater than 500 millionths of
the solar hemisphere. Both the sunspot magnetic classification and the
sunspot area are known for 27 of the PCA flares. Nineteen of these had
an area greater than 500 millionths and a ¥ or pT magnetic classificatim.
Both the flare day magnetic classification and area are
known for 93 of the importance 3 and 3+ flares, Forty-three of these
had a ¥ or /f;'( magnetic classification and an area greater than 500
millionths. Only 44 per cent of the importance 3 and 3+ flares from

large and magnetically complex sunspot groups were followed by PCA events.
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¥ A;Z' a A WL Uh%%own Not Rep.
1955 1 0 3 0 0 0 0
1956 5 2 10 2 2 0 0
1957 2 1 6 3 2 1 T*
1958 1 4 14 1 0 0 0
1959 1 7 8 1 0 2 3
1960 5 3 L 5 1 0 1
1961 0 3 3 2 2 0 0
1962 0 1 1 0 0 0 0
1963 0 1 1 0 0 0 0
TOTAL 25 32 50 1k 7 3 11

* One flare (No. 57, Table 1) occurred in a region with no known sunspot

group.

TABLE 1.6
Distribution of Importance 3 and 3+ Flares

with Sunspot Magnetic Classification on Flare Day
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Not
Y sy V4 o WL EL  Reported

1955 None

1956 1 0 0 0 0 0 1
1957 2 5 1 1 0 0 2
1958 0 2 L 0 0 0 0
1959 k 1 | 1 0 o] 0 0
1960 2 1 1 1 1 0 1
1961 0 3 1 0 1 0 0
1962 None

1963 0 1 0 0 0 0 0
TOTAL 9 13 8 2 2 0 3
TOTAL, All
IMajor 25 32 50 1h 7 3 11
Flares

Percent

ith pca | 3° L1 16 1k 28 0 27
Small

[PCA 2 3 2 2 0 0 1
Table 3) °

A1] :

pcA | 11 16 10 i 2 0 L

: TABLE 1.7
Distribution of Importance 3 and 3+ Flares
Followed by an Important PCA Event with Sunspot Magnetic Class
The sunspot magnetic classification on flaré day is known
for 121 of the importance 3 and 3+ flares. Fifty-seven (47%) were associ-
ated with sunspots that on flare day had a § or 5b’ magnetic classification.

Only 22 (39%) were followed by a PCA event.
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TR &
DEGRTANCE 3 AND 3+ FiAKES

l
2 1-¢ a3 50 “e-e W33MAL 12 M0 D A5 - 3.0 (33) LT3
2 | 618 18 57 12R 33 WS MR 1227 «8 1 M0 O 1222 - 535 (>8W) L]
3| 12 s W3 L33 ETET 2 nz7 23 2+ 2600 Prodebly cbeerving. Mowmal chee:
time hth quarter 19557 10-2600 Ur
. 12-03 1058 93 me xR Re 21 nos 22 3 2800
176
5 1-19 0535 100 ——— EZ K9 Y58 0558 32 1e rse Bormal observing time 00-0600 U
€ | 2.1 0538 Mz 0557 AT 3fe 0532 16 3 |ossh 300 € oM - 80.0 B Time of pesk flmx DOt Teported.
/- TS0 > okl 0553 TS.0 2720 66 <4 | Also 0538-0538.7, 5D, Peak Flmx (15)
7 | 217 w00 1l L2 mowok  8/3 ne &3 Bone cbeerved st cm weve length.
g | 229 2O 4 ---- S30W2 22 228 T2 3 200 8 A7 ---- 23.0 (5%5) #o | Timea of flare sux. & &F puak sot
reported.
10 3 12z0 . ) ——— 21 WGk 11 1158 W 2 2600 Norwal cbeerving time lst quarter
1956 12-2300 UP
n “-09 Ok TO 1000 =2 27 5/2 o5 TO 2 fooe cbeerving st cB wavelengths
12 5417 ZP % 2305 swws 1A (22) B0 ® =z 252 50.0 (35) -13
13 829 o9y % 0956 N30 W3 B2 9¥ 8 2 1500 I say have cbearved.
2600 Sourive, u-n theerving time
10-2300
15 9-0% ka3 22 ---- 825 K77 11 ;g Bo XF reported at cm wavelsmgth.
1 9-& o813 Sk - s:Ey 31 1500 B B reported 4t om wavelsagths,
17 10-01 0756 50 Wes Wl 1 1500 Bo AP reported at sny frequency.
18 0-07  0kOO [<3 2 7 11 2000 Timg of flare msx. mot reported.
3000 @ oWl m Lt
D Okké %3
ko -] () o
19 0-11 0955 A 1026 K22 W6 S5[2 a2 5o 3- 1500
20 Ej-m 109 1T NI STER 6f2e 127 153 3 {u0) 1500 @ 1106 ---—- 113.0 @65) % | Time of pesk intemsity not reported.
2 -1k 10y 230 1055 S0 W5 32 w37 B 2 (1035) 1500 @ 1032 -~ T3.0 (820} M | Also 900 Ke/e ctl.r‘in 1035 ur
lasting 115 mine., pesk sscothed
Tlux 1045,
22 1-20 1x@ 188 @D SIS Wb 6f2 1007 59 3- {1009} 500 @ 1010 215.0 (»1500) %, | Also OO Mc/s start 1000 UP lasting
o 202 mins., peak mwcothed Tlmx 5000.
Major barste st meter wavelength.
23 12-06 105 9 s21 M 1A 1338 38 3 2800 B 13% 139.5 6.0 127 *
1362 %.0 10
' 2u 12-17 1535 Qo 1551 52k Ws2 11 15% 75 3 2800 Sp 1538.5 1545.5 16.5 {335) =5.5
1555 100.0
25 12.22 0955 63 2 I90 12 1500 Bo bursts reported st any wavelength
Sorea) times 07-1400 UT
st 1500 Mcfa
. 2957
26 1-06 1038 205 1028 s W0 6/ o cbeervetions st CB wavelength.
28 :—23 2310 8 23 mTWA7  1ae Bo cheervations at cB wEvelenghh.
29 -2 i225 B9 120 MEWR kA 23 3 2 2800 S Q25 ---- >10.0 (>120) u;n moderete Mursta st 200 & 536
Nefs.
30 1-25 0520 17 0526 MWl 1/i 0526 20 1 3000 Borwal cbeerving time lst quarter
50 00-0600 UF st 3000 and 3750 Me/s.
3N | 1-3t 0338 12 ok WM NS 1/1e 0356 8% 1| okor 000 €D OO  Oh35 3120.0 2% -1
173 0 %o flux reported.
32 2-08 0832 3 0% I m6  i/1 o chesrvatioms st cm wavelength,
amll bursts st meter waveleagth.
3 2-28 0005 255 ool EM WS 1/ 20 110 1+ 000 €D 0000 005 »50.0 224 +31 | Plare was repcrted by Mitaks anly
1773 51/~ (€]
35 e 10 10 w0 11 1500 80 10% - 2.0 (129) Bo report at 2980.
37 |26 1040 140 1105 e £85 10/2 10k 76 3 1500 MEI was observing at 1500 Me/s
2500 (D 10k 1086 5k.0 (1650) B7 <19 | but net included in IAU Bulletin
2980 1037 0.0 1600
38 jpmi-17 2006 kel w2 WeE®  6/2 008 T 3 1500 Flare occurred during sormal ob-
2000 serving time at 1500, 2000, and
2980 @ 1006 80 - © | 3000 n:/-. o flux reported.
3a | b 180 2006 reported
3 17 2000 216 o Esy  1/1e 1937 163  3+{203 2o 600 @ 2082 79.0 6000 Ské =3 | Tis fare by Hano.
hf2 is not included in the IAU quaun
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VO T [ s rogule COMDET ST
Flare
Serial Start Duration Max. Ooset Max. Dur. Peak
Ro. Date Ur sia. U7 £ Type U UT s, Int.  Seesmy ¢ Noves
w© 7-0k U3k 20 1500 (This flare reported by Moscow amly,
2000 locourred @uriag the sorwal 3rd
2800 quartay chesrvimg-tims of at lesst
2980 five W chesrvetories. Home re-
2000 [ported a fixx increase.
ul 7-22 0953 07 ns 51 i1 1500 Flare reported by Moscow only. Msny
2000 owall bursts reported betwewn 096
298 and 1008 UT st meter wevelength.
3000 ¥lare occurred @uring the normel
750 operating times of the listed
frequencies, also at 2900, 9375,
and 9600. Mo flux reparted si sny
o wavelength.
s 903 1412 195 1429 W23 W0 13/6 W20 103 3 (1an 1500 8D 1keo 1k25  Bo.o (509) 4 Y burst was alsc recorded at
2600 1617 ek 25.0 (1350) 51 -5 GROD Mcfs £t web. Fed recorded an
2980 incresase at 2980 Moderute to large
3000 bursts were repoTted St WOSt meter
eurelengtng,
w6 310 w23 37 250 Nk ¥l 1 2000 O @22 @28 3.0 (15) -22 |This flare wks reported by Sydoey
000 = o223 228 35.0 39 22 |[only.
3750 0 P2 oz® 35.0 (38) -2
8 3-18 1026 W7 10k WIFR 12/3 1030 0% 3 1500 € 1100 1103 7.0 {(15T) +18 {All of the R? Bursts associated
2000 with this flare started after the
2600 Sunrise flare marimam at 1045 UT,
2980 S 1@ 2.5 308 even tho there was a major S
3000 Sp 1100 1R 6.0 -e- +17 |starting a fev minutes after the
Tiare, all of the RF bursts were
mall and of short deration.
50 813 9350 125 0kO RIER  SA 0359 56 3 o7 2000 D oOve okds 8.0 (258) -~
183/3 3000 CD Okl OhO6  20.0 1N1O -4
Ise @ 0359 ok 1.0 (1080) 32
&30 2637 33 1706 . K25 W37 5/3 100 k0 3 1500 The EF enissions were reported at
2000 2800 ¥ /s only and corisist of
2800 %0 1658 1658.6 1.0 {iB) 7.6 | several small bursts super possd
s 1658 1710 70.0 30 4 oo & rise and fal) in flux. ¥o
@ 1700 12 6.0 (77 -4 | bursts were reported at the other
@ 1705.5 1706.3 3.0 {120) +0.3 | e wavelength and none vere re-
2980 parted et meter vavelength.
3000
kol T0-16 10 52 s E1 11 ase 20 2+ 2000 €D QI51.9 M152.8 3.0 ® «0.8{ This flare was reported by Mitaks
376 ECD @S1.9 A52.2 3.0 (165) +0.2 | only. Swall bursts were also re-
ported at W00 mnd 100D Mc/x.
) 11-26  QBuB 1% 0911 Sk E37 7/1 ogo 32 3- {0B57)B 1500 CD 0857 090k 61.0 (251) -7
0859 0.0 »998 L-3
3000 €D <0906.5 0906.5 219.0 = 4.5
5 11-22 QoS 315 13 Ml Be3 /18 0057 2000 This flare was reported by Sydney
uf2 3000 only. Bo AP burats were reported
o st the selected frequencies. A
burst at 9500 Mc/s lmsted for 120
ajmutes with & pesk flux #88 and
IBLZ -5 waa the only reported smis-
sion althoweh Sydney reported
a Type II which started before
the flare sax.
38 0315 112 1005 sk W 17/1 B T 3 1500 €D 098 1015 51.0 122 410 |Also max at 1006, 1011 withat
-1, 45, resp.
980 @ o9 k0.0 278 “i
300 S»  O9kg 1015 82.0 +i0 }jAlsc max et 0957, 1002, 1005 with
at: -B, -3, 0, resp.
59 301 0905 2 0917 Sl we6 5/l o013 12 2 1500 S5 0gil Ofk 2.0 225 -3
2680 . 8D O13.5 2.0 48 L
3000 Bl not reported in IAU
o0 353 1005 165 10 S16 B B e 95 {20053 1500 Gres: bursts st meter wavelsngths.
280 S 1005 - 28.0 1138 "
3000 1015 -5 |Max reported by Jod.
61 3-05 0500 ® o540 812 k6 1N2 2000 This is a questiomable importance
300 3 flare.
e
53 -c7 1010 125 e M5 £33 sf2 1006 69 2 1500 € 1013 1016.5 3.0 55k 8.5
2980 @0 1mk 8.0 T¥% [
3000
o 5-00 35 3% 213 519 mB5 1751 2130 25 e 2800 SD 2127.9 2157 »152.0 (5; +27 {This wemk gradual rise snd fall
sa  2127.9 228.5 5.0 (1% -1.5 {of long duretion bas the wuper-
pased minor burst with & At =-1.5.
The lerge burst st 9500 (peak >829)
Alsc hes & At = -1.5.
65 5405 0356 61 Oki5 S518W20  3f2 o7 53 3 (ok12) 2000 CD OM2 OMA.9 9.0 (470)
3000 CD 0k2 OMk.8 12,0 1200
3750 €D okl2  oklk.l 9.0 (900) 10 . Alsc max at Dhik.B, OM19.6 with
At: =0.2, *.6 , resp.
L] 6-19 ook 150 1010 M W2l 14/5 wos B 2 1500 CD O93 Ogkk.5 107.0 116 -25.% Small bursts lasting from 30 to
2800 5D 0oh2.B 00MM.2 5.0 {1kC) -25.8 200 minutes reported at all meter
2980 wavelengths .
3000 B and Bed. also observed increase,
not reported.
&9 3-8 (0] 2 k35 N30 W3 3 22 96 3 |Ses 2000 @ N7 OW3R2 10.0 (96} -3 Also bursts at 1000 and 9500.
Bote 3000 Cp W27 Ok 20.0 337 Y
I90 0 ok28 ok 10.0 {1%0) -k | Syaney reports posaible Type II
O33-0453.
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TAKE & (cent.)
YRR T Shicik rekalacTes DTN RS -
Flere %o,
Sersulf Sart Darstion Max. ln./-x. Pur. Oneet Max. Dur. Peak
%o, Date  UT . Ur  Position Bep/ Imp.] Oumest Min. 4 W £ %ype UTr VT M  Imt. Bwergy 4% Sotes
70 ] 607 k57 123 1508 S16 I 10/h 1500 105 3 1500 80 1500 1503  57.3 1% <5 |7lare in the seme region as the
2800 o 1500 1503 15.5 (95; <3 |rea fiare mo. 28 oo BA16.
o 1516 152 12,5 (380 -k
2980 W1 and Sek obeerved iscrease of
3000 1500 sod 1516 UT
* 918 o728 130 083 S2ws3 83 1500 = o8 o089.5 5.0 222 -0.5
000 8 027 0830.0 11.3 261 0 |Alsc wax. at 0B35 UP
k& 115 003 Gl ooMé S19E51 201 o3y 61 3 2000 0 0033 003 11.0 (3?) -7 |Aisc mall bursts at 1000 and
3000 /s moderate duret ati 9500 Mc/s
I o oo ook 65.0 {32) %
70 131-2h 1607 180  162) 512 woB afe 1415 8o 3- 1607 2000 8A 1633 1620 25,0 (285) <1  {Alsc at 1600 UT lasting > 30 minute
1213 3000
7| 12-3 2656 67 1703 518 wsk 2/ e % 2 hros/ 1700 2000 ©> 1658 170R  18.0 {30} .1
%/24 12/2 3000 Sunset &t Jod.
i3
8 1-21 1700 3 1700 WO 21 e W ans 1500
25/3 2800 &/ 17@ 1708 26.5 600 12 -1
=
3000
80 1-26 17 158 1050 M6 wel  Bfz i500 CD 1085 1037 135 165 -13 | The small PCA (516) was associated
2980 C» 1032 3.0 1099 %) with the imporiance 3 flare at OBA2
3000 in the seme region.
a 2-01 0352 % 0423 M2 B8y 1 o2 2% 3 2000 CD OkOB Ok22 16.0 (270) -1 Also bursts at 1000, 400 amd 9500
3000 Mc/e. Tok.not cheerving st 3000
3750 0 okoB o2z 17.0 (5%0) 6 «1 | Mc/s Peb. O1 throwgh Peb. 06.
82 | 2-02 1015 132 1039 MR W0 1/3 o2 18 2 1500 %o KF activity reported between
2800 0635 snd 1817 UT.
3000
83 .02 216 123 182k WO B0 2/2 7 & 3 1853 2800 ¢ 1839 1821.2 9.0 1S 2.8 | The R exiesion coneisted of com-
20/3 P 6.0 30 plex bursts separposed on & long
3200 9.7 1822.2 9.5 1@ -1.B [ but seeil riss and fuil in flux.
¢ 184.6 70.6 3 Other 2600 Mc/s peaks st 1851.3
and 1910.3
%5 -18 1005 15 - ERIEKE 1if1 1500 It is doubtful if either fiare
2600 85 or 86 haa oo 3. They
3 2-18 ke 08 .- EAE 11 300 are jaclmbed in Table 1 but ot
in Tnle VIII, Solar Activity Cat
They are incluied is
Working List. Both flares were
87 2-13 20 132 2037 EL WO 3/ 200 W e (2030) 2800 ED 2030 80.0  $200) The time of max. is indeterainate;
3200 200  2034.5 12.0 17 <2.5 [ however, times of pesk flux st 3200
and 9530 Me/s indicate & magatived t
83 3-24 o8 207 1015 W29 W77 26/7 l0m 107 3 {1003) 1500 @ 1005 1\l 30.0 812 -2
2980 W 1003 25.0 »1729 HEX reports a max st 1012.
3000 1003 1012 57.0 -3
83 3-28  zi13 122 2126 Wk W33 5/3 211 2 e 2800 5 2123 224 1.0 {100) -2
ES) ko3 236 123 2327 W16 W67 bfee 27 93 3 2000 O 2320 233 9.0 {580) <& | Also mejor burst at 9500 Mc/s (peak
2800 unset flux 2950) and small burst ai 1000
350 © 238 2323 »B.0 (2300) 37 -h  [Me/e (smooth peak 3B)
91 {Mu-08 003 87 OR1l KT EES 9/3 0513 32 2 1500 b 0915 0916 15.2 > -5
2980 S 0915 2.0 »Ase L%
3000 @ 091k 0916 185  1aBa -5 | Also cbserved by Gor. and Sim.
32 {413 o822 73 0340 W27 K19 16/2 0835 2% 2 100 $p 0832 OBk 2.0 23R 0
2980 0 B3 13.5 282 L3
3000 SD 0830 80k0  16.7 A 9
33 Ps-03 oxe3 49 0150 %20 E78 N 2000 Bo cemuimeter burstas reported Fiares 93 and 96 occur in the seme
298C  mithough the flmre region as PCA (34) associsted with
3000 during tie normal observing times flares 9% and 95 on May 10 thet were
3750  for these frequencies also respansidle for the sea level
wvent an Nay 11 at 0030 UT. Flare 96
36 jm5-11 2000 104 2028 N0 Bhl &f1 2015 67 3 [eoR0 2028 2800 CA 2010 2022 200.0 {900) <6 |which bas all of the charecteristics
R9/3+ 18/3 of m PCA flare occurred while ICA
3 was still increasing. However,
lainback foumd 8o evidence that this
flare di4 contribute to the FOA.
27 Po-lc 0618 12 028 W5 K5 9/5 %623 W 2 (o62k) 1500 Also & major burst st 900 Mc/s
2000 Sb 0623 ©0625.9 5.0 (1150} ~2.1 | (mmoothed pesk 2300 darstions very
2980 short). Mo bursts reparted at the
3000 other cm vavelengths the
3750 © 0623 0625.6 6.0 {1100) 16 -2.b| flare sccurred during their normal
cbeerving times.
ECI S T-) pSE B 1188 M6 W2 2 1w 2 2 {1138} 1500 S 13V Lk 1005 -6 | Also smjor bursta at 9375 and 19000
29802600 @ 1y 180 {1225) 16 B |Mc/m with 4ta -9
3000 € 139 Lk k8.0 -8 | Aleo Gor. and Sim.
101 |geier? 130 oulc W3 m8 14 2000 ek 12.0 {2k} . =76 | Piares 102 emd 1Ok occuwrred in the
000 S kg 0250 3.0 26 -B0 | swme Tegion ms PCA's 35, 36, and 37,
2750 D 2k8.8 095 3.0 (38) -80.9 flares 99-100, 102, snd 105.
03 7-1k 1800 210 152 S25 K37 1kf1 1355 105 2 1500 W k3 1kk7 32,0 30 -5
2800 SP ekl 16 30 (85) -
2980 Obeerved by Ned, flux snd time not
3000 reported
206 lw7-26 1525 1o 166 N w7 81 60 28 2 hes 1500 Observed by WI,flumx and time not
/13 reported
2800 SA 1613 1615 3.0  (350) -1
2980 Observed by Med, flux and time not
3000 reported
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FLARY DATA SHOR? €AVE FADE SAECTML TIPET o CEWTDRTIR JURSTS
flsre | B T, ]
Berial Btert Duration Mex. Po.  Max Dar. Kin. Coset Mx. Dur.
¥o. Date or Min. Ut Position Wep. Isps Onwet Min. ImpJ 1Y IV ] £ Type UT VT Mn,  Jut. Beergy At Sotes
106 7-27 2050 120 215 m7TR6 6/2 Pios 23 1+ pPu8 00 80 200 128 130.0 izn 413 |A durst superposed on & long rise
B2 84 2107 2m1 6.0 L & {amd fall in flux neitber of waich is
tewry strone
108 1128 2006 8 2018 W2 3f2 2me 3 2 ey {2m7) 2800 S0 2000 - 5.0 >as Flares 108 amd 109 occurred in &
28/3 Tegion vhich furing disk passage
109 -30 1720 106 17Mk  BO7 R06  5/k 1735 & 3~ [ 1739 2600 & 17378 .- 18.6  (wm75) w (w2 2 flare that were
129/3¢ 351/3 17h5.8 60.0 20 fuliowed by Type II andfor Type IV
spectral emissions. The isportance
2¢ flare at 0247 on the 3J0th was
followed by Type 11, Type IV spec-
tral emissiona, sod stromg derets
at comt: 9h0O ta
1000 pc /e, followsd by
ot Mavat Aerreases tn Pl Taeto
ng for two or more hoars.
Ax0
m 222 1352 B3 100 MB B kN 1358 @3- hizse <1356 1500 ©  1351.K 1355.k 50.0 319 .6 | Aleo 9400 Mc/x 1353.8 UT, 59.8 win.
13/3 >uf2 2800 € 1353.5 1359 28.0 30 -1.0!Meak flux kS5, at « 1.4
120 6-2€ ok28 57 ok X0 WoB 2f2 o3 36 1e 2000 ¢ 10.0 92 -3.8 I This flare occurs in the same regiom
3000 ECD 0k30.8 0k32.7 B.D L2 -3.8 | ua the flares associated with the
e © h32.2 10,0 225 -1.8 oro very u;-:lﬂr;; ;wu;;;’
rogury: + flares
and 122,
121 626 2358 59 2415 808 ¥3M 2f2 203 67 2- |2kok 2613 2000 Also Pag.
4.5/3 /3 2800 s 2@ -« 28,0 13 {15 In sunset oscillation
IS0 ©  2w05 24125 50.0 50 s
26 1-06 €1752 158 181 mMIROT 11 1o 67 1 [iBk0 2800 » 1835 183 25.0 28 -3 {Fisre reported by Bomolulu caly.
10f2
T
129 326 1009 101 1035 515 E7é 16/6 wmye a3 1500 €+ 1020 1028.7 110 200 =6.3 110 peaks an 1500 Me/s
298¢ © 106 - 1.0 W0
3000 e :'u;su norwal cbeerving time of
1 426 1606 179 1710 811 ESh 2/1 1650 113 3 1500 During norwel cbeerving time of HHI
2800 s 160 237 3» uE
1656.8 1700 B.0 18 -
1 S-0h 23hs us 213  s11 w6 hfe 2205 &0 2e 240 2000 ¢ 205 2208 8.0 1o -5 Also 9400 and 1000 Mc/s
.31 N1~ 2600 s 2205 220B.8 9.0 % 4.2
3750 ¢ 2207 209 6.0 B0 -
1M} T35 W33 296 1556 M3ES B/ 1522 B3 3 1533 1500 s 2B W2B7 16 3 -g.1 u‘: ;:35, - 1600.7, »240 win .,
50/3 T a7
/ c 32 1363 10 Sa T uiz‘ 2o 3623,  4stmin. o
tTe b,
2980 ¢ 1833 143%6.5 -79.4
1962
139 3-22 2220 50 Zhl  RO7 X3 11 e - 2231.h »15.0 16 -9.3 |Sunrise } flare reported by Sec
peak only
2800 - 2216 2230 »36. 35 ~11 [Sunset | records incomplete
30 e - 2231.2 »15.0 29 «5.8 Isunrise
1k0 18 173 235 1806 w09 EOS 5/2 1752 108 3 Sk 1839 . 1736 1BN5  29k.0 25 The gradusl saall rise which lasts
B.6/2 63/2-3 . 1800 1803.5 1.0 20 -2.5 [for nearly six hours has the very
smal1 superposed burst with a
Bt = -2.5. Ko ctber single fre-
quency st either o= or meter wave-
%55 length ere reported.
161 16 032 172 owzz W EST 3/ 2000 es OM13.5 OR19.6 1.0 55 <2.k |Also 00O Mc/s at 410-0h273, peak
flux 210, 4% = -2.3.
3750 es  0k19.H Ok1g.6 1.0 35 -2.4 [Wo observations b. Tok.at 3000 Mc/m.
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APPENDIX A

For the sake of convenience we have included Tables 1, 2,

7, and 8 from Source 4, as Tables A-1, A-2, A-3, and A-k4,
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TABLE A~1

PCA'S WITH ASSOCIATED FLARES AND SOURCES

Report No. 00.802

Page No. 31

PCA Rise Duration Abs. Flare Criginal
No. Date Beg. Time,hrs. hrs. db, Onset Max, Imp. Position At Range Start Times Sources Others
1956
1. |Feb. 23 okoo 18 123 13.0 033k - 3 N23 w80 ohe3m 23/04006-23/0600 B1, Bz, Be, CM, JP, § M, Mc, WH
2. |wMar. 10 0900 38 160 3.5 0515 - 2 N16 ES3 3husm 10/0900-11/1600 B, Be, CM ¥
3. JAug. 31 1430 pta 69 k.9 1226 1246 3+(3) N15 Ei5 2hoym 31/1430-31/1800 By, Bp, Be, CJM, JP, 5 |M, Me. WH
4. | Nov. 13 2000 27 63 5.k 1430 1500 2 N16 W10 SM30R 13/1400-14/1600 By, Bz, Be, CIM M, Mo, WH
1957
5. | Jan. 20 1500 16 86 4.1 1100 1119 3 $30 W18 Lhogt 20/1500-21/1500 By, By, Be, CJM, DLF, S |BO, M, Mo, WH
6. | Apr. 3 1330 14 65 3.9 o085 0835 3 S14 W60 shos™ 02/2300-0k /1200 B1, Bp, Be, CJM, JP BO, M, Mc, WH
7. | June 19 2215 Weak 1609 1613 2+(2) N20 B4S 6hoe™  19/2215-19/2300 Be, JP, S BO
8. | June 22 0500 kb4 115 5.0 @3¥% - 2 N23 £z 2MeW™  22/0500-22/1000 B1, Bp, K, RL, S BO, ¥, WH
9. | July 3 0900 12 52 9.2 foriz  oms 3+ N1k WhO é}huz"} 03/0815-03/1030 B, Bp, Be, Bo, DLP, BG, ¥, ¥o, WH
0830 0840 3+ N10 Wiz 30™ HG, HNS, H, JP, K, OH,
¢S, HL, S
10, | July 2k 2015 27 2.0 1712 173 3 s2k w27 3Bp3™  24/1000-24 /2400 Bp, Bo, H, HG, HNS, JP, |BC, M, lo, WH
1801 182 K, OH, PS, RL, §
11. | Aug. 9 1600 10 50 3.1 0617 [s 53 2 509 E76 U™ 09/1500-09/2400 B), Be, H, JC, K, PS BO,
12, | Aug. 28 1300 Weak  OB10 0955 3+(3) 530 E35 uhso™  28/0400-28 /2300 A, Be, Bo, DLP, H, PS  |BO, Yo
13. | Aug. 29 0000 7 27 3.2 2B/2010 200k 3(2+) s28 E30 st 23/0000-29/0500 A, By, Bz, HG, HHS, BO, ¥, Mo, WH
o, Ps, s
ik, | Aug. 29 1300 12 58 8.2 1031 1052 3(2) 525 E20 hagh 29/1300-29/1500 A, B3, Bp, DLP, HG, HNS, [BO, ¥, WH
K, ™, RL, S
15. | Aug. 31 115 12 u6 k9 1257 1313 3+(3) N25 WoR 1P18”  31/1415-31/1530 A, Bl, Bp, H, K, S BO, M, Mo, WH
16. | Sept. 2 1700 9 6 7.2 1313 3(2+) 534 W36 3BT 02/1500-02/2100 B1, Bp, Bo, HNS, H, K, [BO, M, Mo, WH
, RL, §
17. | Sept. 12 200 13 57 0.5  11/o236 0300 3 F13 Wo2  23%u™  12/0200-12/2315 Bp, Be, Bo, DLP, HG, BO, M, Mo, WH
HNS, H, JP, K, Kh, OH,
PS, RL, S
18. | Sept. 18 2000 181658 17k 3+ N23 208 {3P oe'"} 18/2000-19/0400 Be,DLP, H, Kn, PS BO
1818 1840 20 uom
19. | Sept. 21 1700 18 63 5.1 1330 1335 3 N10 W06 3N 30" 21/1200-21/2115 B, B2, CIM, HG, HNS, BO, ¥, Mo, WH
H, K, o8, PS, RL, §
20. | Sept. 26 2100 31 2.0 = 1907 952 3 N22 E15 1P 538 26/2100-26/2315 B1, Be, Bo, HG, HNS, H, IBO, M, WH
X, i, OH, PS, RL, S
21. | Oct. 20 2100 22 64 7.8 1637 16k 3+ 526 WS 4P 238 20/1700-21/1400 B1, Be, Bo, CJM, DLP, HG{ BO, ¥, Mo, WH
s, H, JP, K, Kn, OH,
PS, RL, S
1958
22. | Feb. 10 0600 1k 37 3.2 9/2108 22 2+ 512 W1k 8h 52 10/0500-10/2400 By, Bp, Be, Bo, CIM, BO, M, Mo, WH
DLP,7G, HNS, X, Kn,
OH, PS, RL, S
23. | Mar. 23 1500 34 53 3.2 OGUT 1005 3+ S1k E78 sh 13 23/1500.23/1830 B3, By, Bo BO, M, Mo, WH
24, | mar. 25 1530 13 122 10.0 0557 2 $15 E50 ¢" 33  25/0100-25/1545 By, Bp, Be, CJM, DLP, BO, M, Mo, WH
G, HKS, X, ¥h, L, OH,
PS, RL, S
25. | June 06 0600 Weak 36 oLk 3(2) N16 W78 LT 04/2300-06/1345 Be, Bo, DLP, HG, HNS, BO, N, WH
Kh, OH, PS, S
26. | qay o7 o130 22 9%  23.7 000 ci10 3+ W25 Wo8 o 20F  07/0100-07/600 By, Bp, Be, Bo, CJM, BO, M, Mo, WH
DLP,7HG, HNS, JP, K,
Kh, L, OH, PS, RL, §
27. | July 29 0400 30 1.5 259 o3k 3 sib whk 1" 01" 29/0400-29/0500 B2, Be, Bo, DLP, HG, BO, M, Mo, WH
HNS,"JP, K, Kh,OH, RL,S
28.] Aug. 16 0600 16 71 715.0  O433 oo 3+ sikwse 1P 28 29/0600-16/1200 Bi, Bz, Be, Bo, CIM, BO, ¥, Mo, WH
(2 av/nr) DLP,”RG, ENS, JP, K,
kn, L, OH, PS, RL, S,
EIv
29. | Aug. 21 1400 O}i 19 3.0 20/o0k2 0045 3(2+) N6 E17 138" 21/1400-21/1730 B1, Be, DLP, HNS, K, Kh,|BO, M, WH
db/fr L, RL, 8 -
30.] Aug. 22 1530 11 84 10.6 1417 w50 3 m8wio 1P 23" 22/1500-22/1745 By, Bo, Bo, CJM, DLP, |BO, M, Mo, WH
HG, &S, X, kn, L, O,
PS, RL, s
31.1 Aug. 26 5100 1 dv/hr 89 16.6 0005 0027 3 N20 Wsh oh 55™  26,/0100-26/0400 By, Bp, Bo, CJM, DLP, HG| BO, M, Mo, WH
HNS, JP, K, Kh, L. OH,
PS, BL, S
32.1 Sept. 22 1400 22 80 5.0 0738 0750 2+(2) s19 wu2 &h 2R 22/0530-22/1730 B1, Bp, Be, Bo, HG, HNS,| BO, M, Mo, WH
JP, X, Kn, OH, PS, RL, S
1959
33-] Feb. 13 o800 12 ™ 2.6 12/2301 2325  3+4(3) M13E48 8" 59° 13/0800-13/1400 By, Be, JC, JP BO
34.{ May 10 2300 3 db/hr 170 22.0 2055 2140 3+ N19 E47 oh g™ 10/2300-21 /0300 B1, Bz, Be, CJM, DH, DLP, BO, M, Mo, WH

EHO, JP, K, Kh, L, OH, RL,
3, SL




PCA'S WITH ASSOCIATED FLARES AND SOUHCES (cont.)
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PCA Rise Duration Abs. Flare Original
No. | Date Beg. Time,hrs. hrs. ab, Onset Max . Imp. Position t Range Start Times Sources Others
35. | Juiy 10 o400 0.9 360  20.0 OR06 @30 3+ N20 B60 1 S5WF 9/2000-10/1000 By, Bz, Be, CJM, DLP, BU, M, Mo, WH
db /hr HO, K, ¥n, L, OH, RL,
5, 5L
36. | July 1k obks 27 72 23.7 0325 0349 3+ N17 EO4 1h 20™ 14 /0khs-14/0800 By, By, CJM, DLP, EHO, | BO, M, Mo, WH
0527 K, kn, L, OH, RL, S,SL
37. | July 16 <2250 10 168 21.2 211k 2128 3+ N16 W30 1t 3@ 16/2200-17/0600 B], Bp, CJM, DH, EHO, BO, Mo, WH
JP, X, Kn, L, GH, RL,
s, 5L
38. | Aug. 18 1100 60 3.0 1014 1030 3+(3) K12 W33 ob 4R 18/1100-19/10xx B3, Be, DLP, JC, JP, BO
1960
35. | Mar. 29 o080 50 73 2.6 060 o710 3(2+) M3 E30 1" 20° 29/0800-23/1100 B1, Bp, G BO, Mo
Lo, | Mar, 30 2000 >36 5.0 1455 15480 3+(2) M2 E13 st osm 30/1100-31/€0700 gg, DH, EHO, GM, JP, X,} BO, I, bo, WH
, 5, Sat.
41. | Apr. m1 1000 6 3 3.6 o843 0859 3 N1z wi1 a7 01/0930-01/1000 By, Bp, G, @, X, L, 5,| BO, ¥, Mo, WH
Tay
L2, 1 apr. 05 oko0 216 55 3.1 0215 o2is 3(2) W12 wé2 1h 4sm 05/0L00-05/1400 By, By, T, 3, 3, %, | BO, ¥, Mo, WH
I, §, Sat.
43. | Apr. 28 a230 12 30 3.5 0130 0137 3 S05 E3k 1k o™ 28/0200-28/1000 B1, Bp, EHO, G, G, BO, M, Mo, WH
JP, X, L, 5, sat
bl, | Apr. 29 0k0oo 0.4 1% k.o 0107 0210 3(2+) M1k w21 2P 53 29/0200-29/700 By, Bp, EHO, G, GK. JP,| BO, M, Mo, WH
db /nr 0359 X, L, S, Sat
o554
45, | May o4 1030 3.2 8 3.4 1000 1016 3 N13 W90 M 3P 04/1030-04/1200 B1, Bp, EHO, G, JP, K, BO, M, Mo, WH
db/hr T, s Sat
4. | May 06 1600 0.15-0.33 103 16.0 1404 1448 3+ S09 EO7 1h56M  06/1400-06/1800 By, Bp, EHO, G, JP, K, | BO, M, Mo, WH
db/hr L, S
47. | May 13 0620 0.7 65 45 0519 0532 3+3) N9 w67 1B 01" 13/0620-13/0800 B1, Bp, EHO, G, JP, K, | BO, M, Mo, WH
db/nr L, 5, sat
48, | Sept. 03 0500 31 89 2.7 0037 0108 3(2+) N18 E88 4h 23™  03/0500-03/2300 B1, Bz, EHO, G, JC, K, | BO, M, Mo, WH
T =
49. | mov. 12 koo 16 73 2.2 1315 1330 3+ N27 WOk OF 45®  12/1400-12/1600 Bl, B2, G, JB, K, S, BO, M, Mo, WH
at
50. | Nov. 15 ol30 15 79 20.0 0207 o2l 3+(3) W26 W35 2h 23" 15/o43-15/1200 ?_, By, G, JP, K, S, BO, M, Mo, WH
at.
51. | New. 21 0200 15 51 3.0 20;125% 220 3(1) N25 wgo 6B oSt
20/2i1F 2135  3(2) W2BwWgo 4B W™ 21/0000-21/1300 B, Bo, G, JP, S BO, ¥, Mo, WH
1361
52. | July 11 2200 0.08 1.3 1615 1659 3 S07 E31 sh us™  11/2200-11 /2400 L, M, Sat B0, M, Mo
db/hr inoe
53,1 July 12 1900 O)B 72 7.0 0950 1025 3+(3) soT E22 10" 12/1300-12/2115 By, JP, lp, Sat BO, M, Mo, WH
db /hr
54, July 18 1130 8 55 10.0 0920 1005 3+ s07 W59 2B 10" 18/1130-18/1200 B, JP, Ip, Sat BO, M, Mo, WH
55. | July 20 2200 Weak {1553 1600) 3+(3) sos w0 [P o7" 1o, Sat BO, M, Mo, WH
1633 1653 sh o7 -
1828 1847 3 3m
56. ] Sept. 10 2000 18 79 2.9 1555 1610 1 Mo wWgo 4P 0™ 10/2000-10/2300 B, BO, Sat M, Mo
57.} Sept. 28 2245 1.7 db/n 3.3 2202 2223 3 N13 E29 oh 43™  10/2245-10/2335 By, L, Lp, Sat, Bal BO, M, Mo, WH
pre-ssc
3.3 db/h
) postessc
103
58.1 sept. 20 2400 15 5k 3.1 231k w3 2 N1O Wo9 oD 46 B), BO,
59. 1 Sept. 26  O745 8 89 4.6 0638 o7 3 m3 w18 1% o7 26/0730-26/0745 By, BO




By

Be

298 ¥

DLP

1

Mo

OH

Ps

Anderson

Rajley

Bailey

Besprozvannaysa

Bookin

Basler & Owren

Collins, Jelly & Matthews

Dodson & Hedeman

Dvoryashin, Levitskii & Pankratov

Egeland, Hultqvist & Ortner

Freier & Webber
Gosling

Grezory

Greenstadt & Moreton
Hill

Hakura & Goh

Hakura, Nagai % Sanc
Jelly & Collins
Jenkins & Pazhis
Kahle

Khochelava

Leinvach
Leinbach
Malitson
Malitson % Webber

Modisetie

Obayashi % Hakura

Piggott & Shapley

Reid & Leinbach
Sinno
Shapley & Lincoln

Warwick & Hawrwitz

TABLE A-2

SOURCES USED FOR POLAR CAP ABSURPTION DATA

J. Geophys. Res.
Plenet. Space Sci.

J. Phys. Soc. Japan

J. Phye. Soc, Japan

J. Pnys. Soc. Japan

U. Alaska Geophys. Inst.
Can. J. Phys.

Ark. Geofysik

Soviet Astron. A.J.

Ark. Geofysik

J. Geophys. Res.

J. Geophys. Res.

J. Geophys, Res.

J. Geophys. Res.

J. Phys. Sce. Japan

J. Radio Res. Lab. Japan
Rep. Ionosph. Space
Res. Japan

Can. J. Phys.

Can. J. Phys.

U. Alaska Jeophys. Inst.

Geamagz. Aeronomy.

U. Alaska Geophys. Inst.
U. Alaska Geophys. Inst.
RASA TR
HASA TR

Manned Spacecraft Center

»
"
-

(L i e | v
T T
- "

o
1
b
i
N

R N Y
-3
:
3

R-129

Eng. Des. & Oper, Ed.Purser,

et.al,
J. Geophys. Res.

Antarctica Res. Geophys.
Mon.

J. Geophys. Res.
J. Geanag, Geoelect.
Ann. IGY

J. Geophys. Res.

1

Nlu

1218 B 12

1964
1964
1962
1062

1962
1962
193
1962
1962
1963
1963
1964

1960

1962

1959
1961
1962
1962
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1743-1753
495-5u1
106-112
146-150
150-151
189 pp.
35-52
Len-u70
311-325
LB1-4BE
1605-162¢
1233-1238

3057-3107

14-30

706-71%
1056-10753

76 pp.

90-96, 907-313
735=7u0

232 pp.

16 pp.

109-117

3143-3148

111-120

1801-1805
1-10
283 pp.

1317-1332
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TABLE A-3
SMALL PCA'S REPORTED BY TWC OR MORE INDEPENDENT OBSERVERS
PCA Rose Duration Abs. Fiare j2v) Orizingl
Dase Ber, Tire,hrs. hrs. ¢b. Onset Max. imp., FPosition jRance Siari Times Sources Tikse Sunspot M ¢
1333
51 {1-16 1600 8 2 s, 16/1600-16/2230 B2, Be, JC 3065 11218 61 N36
1236
s2 |L-27 2000 48 1546 1+ S14 Elk |27/2000-27/2200  Be, JC W77 1159% 324 S15
1957
sz 221 1800 72-9% 1605 1930 3+ W20 W30 |21/1800-22/1600  Be, DLP, JC 3856 12140 10 s
JP, S
sS4 be06 280C 12 66 3.2 | 05/1433 1 515 W9n By 3907 12735 217 315
$T | 4-12 1700 11/3722 1738 3(2+) s23 Eok  {11/1300-12/1700 Be, JC, JP 3923 12254 L1 S22
12258
3 TL02 1200 f 01/ 000-01/1206  CJM, H
5- 1500 24 Weak | 1347 oz 2 s2k W83 128/1500-28/2100  H, JC, PS L7 12896 137 s23
32 1050 hL3 1+ Nah w3z |22/1000-22/1200 H, PS k151 12622 85 K23
P73z 0750 2 n23 wig
37 [1-0% 003C 10 46 2.6 |nb/oos8 moe 1 520 W38 |0b/2300-05/0300 By, Be, DLP, H [ L4207 12732  2k0 sk
1058 1 524 W39 Jc, s
172 1740 2 S25 Wi5
sit {1217 1370 Weak o736 0737 2 N20 Eb1 [17/0300-17/2600  H, JP, PS 4314 12855 313 jot]
s1 f12-28 2300 30 Weak 2229 2230 2 N25 W50 |28/2300-28/2400  H, JC, PS 4321 12874 263 nez
1058
s12 {3-11  24on weak § 0030 ook2 1 N1 E? |11/0300-11/1000  Be, JC, PS, S bhlko 13076 307 N1l
$12 | 3-14 2200 pUSIN 1507 2 521 W84 | 14/1500-14/2200 Be, CJM, JPPS,S | blbs 13063 15 512
Slh | 3-31 1M 31/0005 001k 2 s17 waz } | 31/W16 -31/160C  JC, JP 13103 ° S13
- 30/2345 2347 1 510 W31 Lu76 )1310
31/0038 ons2 2 508 w23 13110
31/0025 0031 2 F37 E59 B48L 3118
315 | b-12 YR “ &8 Lk r B3, Bp, Be, CIM
JP, X, L3, PS, RL,S
1759
516 11-26 15 nBkz 2900 3 N16 W61 Jc, Jp oGy 13878 106 K17
317 jo-l3 1330 1.5 | W3S AR 1 N7 £58 [13/0900-13/1330  Be, JC, K szok 14211 330 N7
51T aen2 kIt 42 Very @023 1738 2+ N1Z E6O B, EHO, C 5354 1kk1y 38 K12
srally Thif 179% 2+ $12 Ws2 5340
~1s haouT 1953 1+ o W15 53kk
(92/0310 D43 1+ K17 E21 a34e
51% fi-11 2200 % VS | 2040 2124 3 N22 E03 |11/2200-12/0700 By, G S527  lbb0 101 ¥1o
13/1600-13/2000 Jz, §
320 | 3-26 2300 120 2 av | os25 0537 1+ S22 W6k | 25/2100-26/2300 G, JC, JP, K 5858 15043 353 S19
131
s21 {11-13 1530 2 db | 143k bkl 1+ N1 W90 | 10/1500-10/1600 B, Ba, BO 6264 15461 5 NOQ
%62
gez | 2.-01 2032 1.2db €901 0907 2 N1C W36 BO, Sat 6326 15507 298 N10
123
523 | u-15 1250 1034 1125 2 511 WOt BO, Ma 6766 15714 2k6 512
#  Most probable flare
T No ressonable flare or region association
s Sunspot and plage associations reasonable
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TABLE A—-4

PCA'S REPORTED BY GREGORY CBLY DURING 1960

FCa Ylare Solar Active Region
Duration Delay Source Plage
No. IDate UT Hrs Davs Bezinninz Nax Poaition Hours Statiom Plage Region Xo. i Age
ke
G2 [1-15 03 1 1334 2 520 wWH8 pUY HS 5525 242245 14€57 121 517 New
G3 {2-7 o7 4 #06/1340 134k 1 513 w8l 17.5 Scott B. 5551 1k23-3 1k701 196 s13 4
06/12426 2 515 W03
Gé f2-15 10 & -
G5 {e-29 16 8 #1522 1546 1 ne22 Eoh <1 Scott B. 5586 12421 14738 172 N2k 2,5
o140 2 532 W56
6o f3-10 18 2.5 | 1ne 1720 b x5 E08 1 HLS 5592 142k-39 14751 IS -] 3
G7  [3-17 18 3 1616 1620 1 B05 W32 1 HLS 5597 W25-1 g N06 5
R
Gl jk-15 10 4 0717 0719 1 N2 w17 2.5 HLS 5627 1426-11 14796 313 ¥11 New .
0950 0957 1 ©3 868 .
SRR
G16 [5-09 08 >3 ero ) o734 3 516 E55 1 HLS 5657 1427-11 14831 2m 509 3
R
G1B [5-17 13 2 #0418 o425 pd 505 E33 1 HIS 5663 1427-28 1480 197 512 3
141k 1418 1- 18 wod
Gl19 [5-20 19 3 0818 0528 2+ N16 Wi5 2 HMLS 5669 1427-40 14849 126 K13 L
G20 j6-01 14 6 o2l 0900 3+ 2B E39 6 HLS 5680 1428-02 14867 W3 30 2
G2l [6-15 10 2 0635 0653 2 S09 EO8 4 HLE 5695 1428-22 14888 199 s12 4
G2 [6-25 17 >2 1131 1215 3 Xl9 EOk 6 HLS
@23 {6-27 23 >1 2140 2156 3 W17 w23 1.5 HLS 5713 1428-39 k908 ] N20 New
624 l6-28 19 1.5 {912 217 1 21 w37 7 HLS
185 1825 1 %08 E68
G25 §8-11 24 5 1916 1929 2+ Kez B27 5 HLS 5794 1430413 14981 143 K20 2
G26 {8-26 10 5 0847 0852 1 N7 W90 1 HLS 5802 1430-23 14989 68 W7 3
-
.
629 {10-3 16 10 - HS
G30 1029 12 8 1006 1030 3 4 E2S 1.3 HLS 5909 1433-19 15099 185 M2 Kev
531 |1-10 18 >1 1009 1023 3 N8 E28 8
G32 {i1-11 Ok >1 0305 03ho 2 N28 E12 1 HLS
hieivd 5925 1433-39 15114 28 w27 3
G 111k 22 >1 211k 2120 1+ N3I$ W27 1 A
- .
636 11-13 12 >2 1001 1059 1 25 W90 2 Southern
-
G38 h2-06 05 6 5/1825 1839 3+ N26 E68 n HLS 5959 143438 15151 8 w25 b
# Preferred Flare
#% No Reascnable Flare Association
PCA’s Reported by Gregory and Others:
Ll For: Gl, 28
See Table 7: 813, 20
w¥e% For: G<8, 9,10, 12, 13, 14, 15, 17, 27, 33, 35, 37
See Tables
1- 53 39, 41, 42, 43, Lb4, b5, U6, 47, 48, 49, 50, 51




